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[gift] fcfSWUu #Na*^«ffiC J; 

zmz, mi&wm2<z>?.v7'(7^M (x, y) ©a 

«^*Hfeffl»ffi«C-*riS UTSg 1 ©fc 5*MfcWSfc 

fflctt&5*»*©imfcttjft-r*;w**i (t) ©m^* 

fT^«E (VB) SSttDU ilMi2ffl^b7-f 
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(2) 

1 

ff «fc 5 ft&i 1 ifttFMS 2 ©* Yv-i-fWWZZ. !)vh'J 
iiuIBi lMi2©* h7-f :7*m@©-5*>> BuiBS^ft 

*«©#&« c *r*6 i/c » i © * * $ 2 © $> 

«E*WJOU SusBilMfii2©;* h^^Si©? 

guiB^ 1 Mi 2 ©^ b 5 -r ymm<Do huIBStt;^ 

*©#ffiBfc;*i5 LT5S 1 ©fc 3#ffi«tti:iB 2 ©& 2 

^#ft©reH£#jfc - rs'W-.*fi©«>w t;*®e£3j 

*D-T 5 d -f 5 *Hf$i&E Lm?©|g»^So 

U C ©#S:ftJf t &-£* s SBJ3-C-^!&©3M2S 30 
liOSSfl 2 ©x > 7 ^ , «ffifc iDvh'J 

«rE#83fcJi*»f3e©«J(S"e«3te**tawfl*fe*vr 

fufBi 1 Mi 2©^b7^ rSffi© 5 *> s itJ§BSbn*f 

*©*#«£**{& LTi i ©$> § tm 2 ©& £ 

JjtflMlffli: MiKSttttVMCttfftiE 

a^»ft©i£wc*rf6i" -s ->w*H©i»t -f 77, mm. * 

EPJOU &MBJB 1 Zktf* 2 0* h5-f 7"S«i©5*K - 40 

m<D*®m*&%.wm(DB!&*m±tz> «t -5 caw 7 
afc-r 4 #«wjke LjR?©re»s-ffi. 

[0 0 0 1] 

(J2AT, E L £^5 ) MML*m% 
WffiRE LJ*?©|g»;2FiS£ttfc !K #£#»#©** 

iiep c# it* si»±u wn& 50 




WWP 6 -3 0 1 3 5 5 

2 

jj*©5SH£tt£fa±b» 3##PJ&E L 
[0 0 0 2] 

[ft#©fi^] ifi*P> W1«)E Lat^ffl^tWS 
#IELiW-^bv> • 34ry*tt©C • W • T 

[0 0 0 3] ;©*WIELIW, W*tfWIBIB5 
9- 1 9 4 3 9 #HH§6 3-264692^ 

S3Ks #MB§ 63-29569 5~t&^ 7/7^f F • 
7^^^ • 1/^-^5 liil 2ff9 1 31 (1 
9 8 7$), • H • 7 4*Jv* 

^16 5tI9tI3 6 1 OH (1 9 8 930 fCM* 

[0 0 0 4] COA-SfctfaWKE LSfrfHU iS^ffiS 
ET-|g»qItg'&:ga^7tS©a^* J P"t-$> t)> #IIW1A S 

[0 0 0 5] S5tt3©fl©^#JKE L^©*^* 

[0006] eOtssnELim j}?7.mRi± 
izmt zntzmm 2 cKiaA^Ji 3 , 
s 4 Korea 5 jmrcwb £*it^ s o 

[0 0 0 7] ^®2B:^7t©S®*ftK»SSBJS®T- 
$> ?K TO (indium tin oxide) „ WXM>17. 

[0008] lEji&AWivkm 3 mm 2 *» s>©iE?Lffi 
^i^jaaajRbfc^o^ffiffloitfeT-feSo £tz, 3© 

IE?LaA^li3{±, i9H> iPO^yff 

CHffi*»t£tJ:DI»IB2±t:iWte)n-CV^S. 

C ©jE7LttA«l!?M')l 3 (±K^#S©ffe^^ bT > 3 - h 

[0 0 0 9] S^fSSii^TtJl 4 tt, IE?L?± A^Mg 3 ± 

tciaite^ ^@5* : >e.©» : ? : aA^©S5v , ' : fi'^T- 

[0 0 10]fia5lt *?»S«*Ji4J;©«JH4# 

«t<« : ?aA^©lfi5V>^«««iT*$)oT^ WAtJM . 
Ins Ags Lis Al^©'#ffl©^SM^tte> 




(3) 

3 

[0 0 11] £fflJ;3&##l*ItELjr?tt* J* 

&m*&TffinE.mm®i±ib* »«2©tt*HHRi:iE 

?L&Afft;i£Jf 3 © H 0 M 0 (Highest occupied molecul 
ar orbital ) \sm/Axmm5<D<±*&fk£*¥1ki& 
^}¥;Jf 4 © L U M 0 (Lowestunoccupied molecular orb 
ital ) l/^Jlftft&LT^&ttHftmiR2nx^?><, 
[0 0 12] H7MU £©a©£«HWitELJlS?fc*tt 

^©W«»«tEL3R^tt> H8i2i;LT I TO, IE?l?i 

xmmm 3 1 lt h u 7 x^;i/T 5 10 

tLX 8 -t h'P^>3fy U > 771/5 Aft 

[0013] ci^T% mm Txvmmn&v B%mm 
#1 «E-Mfc «BE-«»EWtt#«ai!Sft*. c^Tfttx 

1 0 VflgCiS^iECEpAoCJ; 4 0mA/cm2g 
J K©mSit®JK.&U c 1 0 0 0 c d/m2 ©HKfcffT^ 

[0014] tzzr\ zvxotetim&mELm? 

[0 0 15]«l*tf, i©J;-5S:^b U y^^ttft©® 

awaffliiati^ "t «e L^?®M^ir (6 9Hs 

-tM^^*?*-— 5ivi± v 19 9 2*ffJ) ^£PB^£ 
lis (LED : Light Emitting Diode) 

[0 0 16] B8tt£©»©#»SM*ELJlH*fc:&W-* 

Th ij vtzmwitD^mmss&^-tmx'&Zo d©#gs 30 

«Jty>f*-FD*«*^J(6"rsitBt©*ffi«S*»&*: 
5^ h 5^ ^KO^-^WHYi ~Y m ZktfieffitttX 
1 ~X n (* h7-f:/WB) CiD? h 

Uy^attCifcftiSftT^S. g'r—ZnUYl ~Y m 

(*i©JWi«B) ii^^-^wsYi ~Y m miznm 
xi ~x n (f 2©f<ata) a«-M«fiixi ~x n 

SC;-7W7©MOSFET7i ~7 n fcW^^J 40 
«&1SlJ#»8CS«5£ftT^4o fr&tfaJjWWB 
^gP6, 8HU »^tt0©St^-** s HBM£ft£*JS 

So 

[0017] zz-Cs &nmwmML mmwn\sims 

1 ~9 m , F7>^^ 1 0i ~ 

1 0 a RVs> V *><DMO SF ET 1 1 1 ~ 1 1 m 
a»£>£»K ;H#-7h7>^^ 1 0i ~1 0 m ©n 
v**«^#B»*S*iRfcSfl*3tu fro, 
7 1 0i ~ 1 0 m ©^5 y^ig^SVMO 50 




«W¥6-3 0 1 3 5 5 

4 

SFET 1 li ~1 1 B ©V-J*JrP##fS?" 5f-^ 
mttYi ~Y m fcft0U?ft-O^. 3©M0SF 
ETlli^l^OHU-f >«?I±T— ^tfttt* 

ft, *>o, ^#-5h7>^^ i oi ~i o m ©^ 

-vxiH^AtfMOSFET 1 1 i ~1 l m oyf- bm? 
tiiWBfflWRWt 9 i ~9 m ©SB lSVf^caWjasCJS 
^£ft-CV>5. 
[0 0 18] JUjM«U#»8©-MOSFET7i ~7 n 

(is *H6i-*j£aE«axi ~x n **H?csaK3 

ft* y-h4« : F's©©^A:&C±&R*aE«i*l 8 W 
[0 0 19] tfcoT, r-i'tSYi ~Y m Uiettl 

*ft, jfcaataxi ~x n tti«Rfi:7-^ immm 

£t±7n— hC«J3f£ftTUS. 
[0 0 2 0] ^©Ji-saWIMIJKELjR^o^h 

[0 0 2 1] Sf, SMPfflTHU *S\*MK©*ffl«K:*t 

jsrsiii* (xi, yi ) fc^-rmwajsflresfr&v 
d x ^mmx i t*risr s m o s f e t 7 i ©y- h 

1 0 1 O^-^S^MO S F E T 1 1 1 ©y— r ££5*; 

^WSBb-cw ^^©^i^tfAJj^ftSiu jtss 
[0022] c©t§> ii^-r TxcDmnnfrVB-bm 

ftb£^<teUi©+7>&SET*&ftfc£> D39K (Xi, Y 

[0 0 2 3] #«#*©7*-*««Yk (k^l ) 

liT-^^ftTV^S©-e> Ykiii©^^^"-! 1 

Dtstt«fftt*»*>e>'r» *3fcu*v^. *aif?©* 
am^Xj (j*i) ii7D-h«ii:.7^$^ ^ 
^tt^-^•i±s^^i^ft*v^c ci©iat:LT* Xiti 
±t»*, ^^7fctt^i> s ©^^ft^ z<d%%, 

[0 0 2 4] 

[^asp&bid ktiflll] Li 1 L^c* s ?>n W±© 
=to^#%^HEL^?T-«i, Yi CW*PSft5«^-f 

7^ ommms. v b * s ^**«ix i js^©^**sx 

j (j^i) tr*f bttWWStlSfeifts "r—PM 

[0 0 2 5] C©iJ-^««£Cit)* DIJK (Xk,..„ 
Yi ) C9Hra#ft4«EttVB©«Ua*dS*JSlT'tf* 
S*s (h5« "f«EL^?Oi«*r * 2 0 9M# 
SH) * *^#©^T*ttb^V^ffl[i|t'l4#+^•-r-ncV^ 
i:, d©U— ^««Elc J: DE* (Xk. Yi ) tfjBSU 



(4) 
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[0 0 2 6] ifev d©«t-5^^n^ h-*S*ttJe^ 
77, ©IE*J*E VBftJfbT»*ftffi«>*K if 

[0 0 2 7] W> #M¥2 - 1 4 8 6 6 7*&W*tt 
H5R C £ A 3 n U»« ft «fb 3 * * 

[0 0 2 8] *»l«tt±IB*«ft*J*l'"C*** 1 'fc*® 

So 

[0 0 2 9] 

[gfM£)S¥?fc-f 3feto©^] W 1 C»J6f«*ra 

«EXI±»Jt b £ V>flErF©«ffifcffliH'*" 4WAWMRE 
Lf?t?©IEifr73&^&&o 3C 
[0 0 3 0] £fc> »*«2CW*B-rS«Wtt. 'J>* < 
k 6 fc«»#»ft#U i<0«*it'J>*< 

©* h7-f /litiD^h 'J y*^ttCJH*lyT«:S 
#^MEL?iS^©fM&;£&£*^"t\ «flB»3teJB*flf 

1 2 ©3. b © -5 *> •, wii&%snftM.V>& 

<4sc*ijs btii i.©fe s#{fc*« k» 2 (d$> z,mn.n 

©«HC*tt&Ta>W*«©*l'W 7*«E£EMiQ-r S 41 
[0 0 3 1] WJjta 3 lc»(Br S»Wtt, 'J>fc < i: 

##s^«*©*#*®£S£££5n;&im2©* h 

mirf&lt £ ■£ "C ^*f£i * tS^Cv fl5S3^ 1M 
i2©7b7-f7ti©5^> 8iFia^M£©&(fcS£ 




#@a¥6 - 3 0 1 3 5 5 
6 _ 

ntMjs-r5^;u^ii©Ji^MT7.«E4TOQb> aula 
it b t ^aranf ©«e * wfti-r e l h?©ie 

[0 0 3 2] 

«m-rsi»c, nwi2©^h7^7-«ifflv^ 
»*#*©*#■£*»& lt* i ©<& 2 

tt«^^©l»Wfcttfc**'™'*tH©W' , ' f 7XW£ 

•km c ass** © *ftie*W6#ttJ» ft K> it-r * «t a c 

7**EXl«Sft b £ v>«WTO«Eft Wftl-r 

5. 

[0 0 3 3] 3©ioi:, J: 
fc*ffl^;i/^BftqJ*bTffi»Iftll«Bibfv>50-Tf, * 

£#«$ME LjR^ftBft-rs^i:**^**' 
[0 0 3 4] 

[^ss^j] bit, fcaRBoKKflico^tiaBftfflv^T: 

[0 0 3 5] HI «#»«»©» 1 ©*SS^J C« 5 * 

JBIE LfS^fcfc, 1 . 1 mm©»!l»SIM9=a«fc ^ T 
CD3tf5k*2 1±IC, IfisfcbT©ITO«ffi2 2i~ 
2 2 64* s S^ 2 4 0nmt0. 5mm(i©6 4*0^h 

[0 0 3 6] ITO*«i2 2i ~ 2 2 64 ±C«i* 

^IE?LaA$S33iil 2 3 t bT, N, N' -\L7> (3-^ 
Wi-M — N , N' -?7x^-l, 1' ~K 
731 -;i/-4 J 4' -i/7^y&5 0 nmMMZtls M 

m^miE^xm 2 3±ic(i*««?«5^^) , 6S 2 4 k 

br, bu^ 7;^-^^6 0 

[0 0 3 7] (t®kbT©#««® 2 5 1 ~2 5 64&> 
IT01ffi2 2i ~2 2 64^1^1 ^ 6 4*©^h7^y« 
®^*->ft#U SE^Jt4 : l©Mgj:Li^^ 
§2 2 0nmi:1-4J:^K:*#«?lll»»3fcH±Cft^ 
**nfc*©Tffe^^ »^^->0 s ITO«i.2 2i 
-2 2 64©^ m&it^l" Si^tff^ 

5. c©6 4*©*^* s ^2©^er«lT-fei)<» 

[0 0 8 8]ftlS, iOHriiTf^BW^O. 2 5mm 
2 ©JMWK^tt, ^©§S^0. InF-egt), ffitn,^ 
0 1 0 0kQW± (JW«flR5kHz) -efc-=>-C ®K©» 



m 



7 

?ttD C 1 0 Vf 2 0 0 0 c d/m2 ©jW;K£ff TV^ 
5. 

[0 0 3 9] ia2ttiO«t5&««HIJ«EL3R^K:*SfJ- 

5vh';y*^K»©<fffflilllKft^-ria"C*5, H8 

|5l-^^B^•t(i|R]-^Srf^}•bT^©PbV^^ii«B§ 

U iiTfttSfcaWfl-fc^T©*^^. 

[0040] -r&to-fe, **wtaffl**isat«H:s a 

K±r*fc»K:, B«t:S*iti;-rs«-**«aXi ~x n 

[0 0 4 1]*C, COi-Sft^lWHELjR^ffleW 
[0 0 4 2] f&JPSBtt, S5yWffl»*ft1»C**Jifc-rS!H 

x (Xi, yi ) *as5-r4fK»ai«fli^*ff»wwa 

T-zmmvi izttifc-rz'Utf—? Y7>*J7>9 1 o 

1 O^-^MMOSFETl li h£5fc^l§]#lbT^ 

*s*u "r-znuYi ifim'wrz&mstmmvBiz 
^vi-ztix. mm (xi, yi ) s. 

[0043] d © 2: ^fi«@X i ^©^jliK©^ 
£SBX j ( j ?± i ) tt, y;U7' >^ T^lftR e £t> bT 
l;t^7XffliliSEVBC7<yf-^fti:v^. t£o 

BIZ 5 y?-£tlfz7& : gMM'X. 
j fc©«{ft£ttflM>Xtt*i:*:S. £©£o 

izimtRmmm-ete, mtiLm&>h$^tzisbiz, usvm* 

[0 0 4 4] *fc N I/W7^tliVBC7ff^fe 

^*«@Xj (j#i) taris-ra^aiR©?*— 

Yk (k*l ) »*n **fM~f 7 1 

X j Stf^S^Cr-^lffiY k ^ ©ia©**^ 

[0 0 4 5] &:fc\ 771- 7 s> l/ffitfiR c C <fc t> ;£&tff 
(Xi, Yi ) *««*r4IBCMye3E«BXi*»7-^ 

EL^£i^£#&£fc^o 

[0 0 4 7] dZlT\ «e*fcH:J*J&:Dx 1216 

«jEVB&qj^b-cjsjs^ras-r5©T-{i^<, 

ffiV B bT E L^^©EPAD^M^ Rl^-r i) C 




(5) " WHPP6-3 0 1 3 5 5 

8 

fcctSK mmv^ntznm wswtt) suit 

[0 0 4 8] irttt)^ 002. {£13 3 t^-f <to ClSRf 
fflffli^rtl^ ^«««iXfi!)©MOSFET7©y 
-b^iSr^l^ 5*-^«ttYffll©^-f sK— 7 h 
7>^^10©y-f-'Wfi&T/a (a>D £ 
tt/N-f W<MZfc~D<, 

[£ 0 4 9] C£Tn «^A s ^tl3BSF*B«±J«>'WT;X© 
fg»*jEVB#Mn£ft£r/a©Fi;£frT&£o 

®±©=&iIJSt^Ca£^;L££ tC«t D 
bv>. 

[0 0 5 0] Vita* J|i#©#*tifKELS*Pfc:«fc?K 

*S^]#lH]JS&*e)lll4C^-ry^l'^jSB&^M^— 7 h 
7>i?Z9 1 0©^-^*^^EPiDb> +£fca53fcfc:«£> 

20 gSK= 2 0// s (D C= 1 0 V) , r* 5 4 0/zsW 
±, f = 2 0 m s 
[0 0 5 1] m*., 7l/-AMif = 20msfiC 
4 0 s W±ffl|0*)Ki s -[§fe5 il t> © 

fcv^jebfc$sjfc#«M^;*ftfc. ifttt, r=f/ 

200 = 100AtsfitTfcU HHS***fTfcfe^»6- 
i:bT> N=2 0 Ofii±*tfffifflnIiBT?**^i:*^"ft 

30 [0 0 5 2] ¥±S5WS«U IffiVB tnn&NlztfiftT 
N = 64Ctt, VB=15V, r=3 0 0//s 
8 0 cd/m2 ©fB^ffT^o 
[0 0 5 3] vK'J'^7«cDti»ELS? 

ra«©fu*sfT3. 

[0 0 5 4] ZOUmmSLE LSR?HU 64X64 K* 

he? b u v t> 7,%immgM\zwt.tt hntzM2 K^-r® 

Blc, ^${©M 0 S F E T £3£?U£ f*l/ffi bfc?!]jIfR#J# 
g&8 i: bTO^BHE&D 8 7 4 9HD (B#«ft (tfc) 
*») £s ;W^K-7 bv>^^^^ bT©|3lHD 7 4H 
40 C4514P (BjfflHftffi («) H) i:A s ^*nTV^ 

[0 0 5 5] ::-c, lfflifcb&JWttfrPffl^-^cafr^ 

y— hyVU^©7U— 9. 2msi:U 
y-h^ir*3 0 OAi s ^bTJli^^'TT^ClgSj 
1EVBMI (Xi, Yi ) CMD-fS. 
[0 0 5 6] Rci ! »^*CD®^t:ii, ISKiSEVB 
ftl OVSSCilfSi:, ffl^ (Xk. Yi ) (k# 
50 i) ©**^^-e^?.-<^il^* s *i!iS^3te««§t 



(6) 
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[0 0 5 7] -15s *»flCiS^7!'^LRRcS 
WSEifiRefc88RL&*>©tt, IKiJ«EVB£igjD bt 

Jt0JUfc¥$ffft gjeUfcHJItff* 
^7-)'7SffiRc=l~3kQv t£ta 
Re=l~3kQMWt'fe5. *&> DC15 
Vf fcfc, 6 0c d/m2 ©¥*9i!«8 ft*: ° 
[0 0 5 8] y\s-b.mnf = 1 9. 2ms£IE 

l/2Ct5!:, fS«TO»K#l/2£$'>U Htt 

/4C«'J>t5Ik ASflEtM * tifc. 
[0 0 5 9] -rfcfo^ h7>^* 1 0-n 

©ftiffl>w;iM*ir*-*"'6c:4:C«fc!K KIWiEVBfc 

imp, m'p$-ezziitz<, g»fc**FBii4iw»T?s 

So ft*. ^il/2tt«HHN=l 2 8C«S 
U ;<;i/*«l/4ttfWH»N=2 5 ecfflig-rs. 
[0 0 8 0]±iil/fei5t, »l©fOB0ICJ:ntfs 

c N ^—^mmYi ~Y m stF=&^*«ffixi ~x n 

^©IMM&EVBSrEPinU ft^-^WIYi ~Y m 
SV#^S««BXi ~X n ©-5*>> -#Xfci:ffijfrfc*>iI 

[0 0 6 1] CCDi-Sfcs' #*R««£<fc**i»j& i IMS 
Jttt«*l»±-r*i:ftt:. W/UT^OBIWEEVB* 30 

Jinns-a-rc*©; vi/^Br 4 qjgE Lzmmzmm bT 
^•5©t\ «mnm©Sf^s*ra±tj*, is^&«f£t 

[0 0 6 2] *fc, cni:J;D> *«*JKEL*?©b 
£^te4*e©*nfif£*»i>»fcS>'*\ 7 'J ©fc<^2B6 

[0063] ms.um^&^-x'&mwvb^ 

E L X ? © ^ J i' * 5 — I b * El * £ i: if X & £ o 
[0 0 6 4] *»93<0!S2CD^Jl6«IC-3V'»-ria® 

[0 0 6 5] H5tt«4#««IREL*?C:i3l*3vh 

uy^^e»©<fffiiHii&*^"i"ia-?»D. H2i:ra— an 

dCttlRl— W-f SW- bT ^©I¥ bV^rat±#R§bs 3 d 

[0066] -rtzt>%, Ba2c^-r«t 

r-i'ilYi ~Y m «CnpnI©il®h7yy^ 50 




W 6-3 0 13 5 5 

10 

^ 3 1 1 ~3 l m tCfc t> pnpSOi2C 
3 2i ~3 2„ *K«;1-5(f5ilK«J#laia3 3SRftT 
V> 5 o j6l©h5>J?**3 li ~3 1 B ©3l/**« 
^Wl^&VaU y*SSW5*>> au****? 

i j&vm 2 ©ajtft^uTB»««*cs8K$n, 

*3 2i ~3 2 m ©i5. -t-*4SH^tF=> 1/ 

tu ^-^^ i %.vm 2 ©^©iBcffittsnx 

[0067] zzx\ #m&&* ffimhtz&nz&mtt 
ft©#ift«c*ris-rsiB* (Xi, yi ) *3i*R-r5« 

«H^^4fr*fttMflIlK3 3;RVai»«ttO«r» 8 C 
[0 0 6 8] frjIiRtO#[elg&3 3 ft©* 1 © h 7 

^3ii a, a»«a»aj««^c«tt)*>tt«i:*^ , r 

^^321 tt, jg'i©b7>s;^K:«t t)e»**is IB 
»«e v b £ t 1 - * «& y i mm-? % . 

[0 0 6 9] ^JjBiRW#»8fcfcMOSFET7 i 

[0 0 7 0] ft^T, HSR (Xi, Yi ) 

ffi\ ^*©*§ £■ * (t 5 ^ftffiR©^- ^SSYk«)7- 
;*^&©fc«>fc:U-*««[E (B5©«aiK:WftS%-r) * s 
£b% Hi* (Xi, Yi) fc*toi:L&-H*ttfc:**# 

t N *fj©1-4»2© h^>^:** 3 2k ©*»*lcfl£"5 
3l/***»47-*fctt«bTiB*ffl^©U-**lfi 
itU fro, »I6^*- KDOi*«ltt7-^Ca 

[0071] sit, frmmmmmt, % 1 ©ssswkRi 
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